Strain PA-1 (S. Barik, W. J. Brulla, and M. P. Bryant, Appl. Environ. Microbiol. 50:304-310, 1985) is an anaerobic, gram-negative rod that in pure culture decarboxylates succinate to propionate and that grows syntrophically as an acetogen with the H2 utilizer Methanospirillum hungatei if glucose, pyruvate, aspartate, or fumarate is provided. In pure culture, strain PA-1 grows optimally in a medium containing 5% ruminal fluid, 0.1% yeast extract, a 4:1 N2-CO2 gas phase, and 20 mM succinate. With the PA-1 plus M. hungatei coculture, good growth was obtained with 7.5 mM glucose and tryptophan could replace the yeast extract. Strain PA-1 in pure culture grew quite well in glucose medium if the large headspace was flushed intermittently with N2.
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Flushing with H2 inhibited this growth.
We previously reported isolation from a methanogenic enrichment of sewage of strain PA-1, which was able to degrade phenylacetic acid (1) Strain PA-1 and PA-1 plus M. hungatei were grown anaerobically (1) in RF medium (Table 1) . Triplicate serumstoppered tubes (18 by 150 mm), each with 10 ml of medium, were used for most experiments. The effect of H2 on the growth of strain PA-1 was determined in duplicate 150-ml sidearm (18-mm-diameter) flasks, each with 10 ml of medium. All incubations were at 35°C or 37°C. Culture purity was checked by phase-contrast microscopy.
When grown in the RF medium with 20 mM succinate and various concentrations of yeast extract, strain PA-1 exhibited maximum growth with 0.05% yeast extract (A6. of 0.28 after 9 days of incubation). In the same medium but with 0.1% yeast extract and various concentrations of succinate, optimum growth (A6. of 0.31 after 16 days of incubation) was obtained with 20 mM succinate; succinate at 30 mM was somewhat inhibitory.
The coculture of strain PA-1 plus M. hungatei grew optimally in the RF medium with 0.1% yeast extract and 7.5 mM glucose (A6. of 1.50 after 8 days of incubation).
Tryptophan (5 mM) could replace the yeast extract, but the A600 was somewhat lower (1.2 after 9 days). The results showed that strain PA-1 is auxotrophic for tryptophan as M. hungatei does not have this requirement. Pure cultures of strain PA-1 grown with 10 mM glucose ( Fig. 1) with intermittent flushing of the headspace showed that N2 flushing greatly stimulated growth while H2 inhibited growth.
Since strain PA-1 grew well on glucose only when cocultured with an H2 utilizer or in pure culture when much H2 was removed from the gas phase, it appears that strain PA-1 is an acetogen and that H2 is the only electron acceptor product (also, the possibility that formate is an electron acceptor cannot be excluded). Pyruvate is produced from glucose via the Embden-Meyerhoff-Parnas glycolytic pathway (Brulla and Bryant, manuscript in preparation). Since effective growth and production of acetate, C02, and H2 from pyruvate require a low concentration of H2, the pyruvate dehydrogenase and hydrogenase systems must lack the capacity for or be inefficient in producing H2. 
